Loss of aquaporin 9 expression adversely affects the survival of retinal ganglion cells.
Aquaporin 9 (AQP9), an aquaglyceroporin belonging to the AQP water channel family, is permeable not only to water but also to noncharged solutes such as lactate. In neurons, lactate presumably acts as an energy substrate and as a source of NADH (the reduced form of nicotinamide adenine dinucleotide), a scavenger of reactive oxygen species (ROS). We previously reported that retinal ganglion cells (RGCs) express AQP9 and that elevated intraocular pressure reduces AQP9 expression and increases death of neurons in the retinal ganglion cell layer of rodents. In the present study, we investigated the association of AQP9 expression with serum deprivation-induced death of RGC-5 cells and with death of neurons in the rat retinal ganglion cell layer after optic nerve transection (ONT). The effect of AQP9 RNA interference on serum deprivation-induced apoptosis, ROS accumulation, and the NAD(+)/NADH ratio in RGC-5 cells was examined. Both serum deprivation and ONT significantly reduced AQP9 protein expression in RGCs and increased the rate of RGC death. Retinal AQP9 gene expression also declined after ONT. Down-regulation of AQP9 significantly increased apoptosis, ROS accumulation, and the NAD(+)/NADH ratio in the RGC-5 cells. These findings suggest that AQP9 loss adversely affects survival of RGCs, at least partly because of decreased transport of lactate as a substrate for energy and/or ROS scavenger.